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N2 20031 19470 Ha BbiAaMy naTeHTa Ha i/i306peTeHi/ie, noAaHHofi b HHCTi/nyr svwone uecnup 
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MTlK:C01B31/06 

CnOCOB nOJiy^IEHHH A JIMA30B <DAHTA3HHHOrO KPACHOrO IJBETA 
Pfeo6peTeHHe othochtch k o6jiacra o6pa6oTKH (o6jiaropa5KHBaHHfl) 
anMa30B flJia npHflamifl hm pasjiHHHOH inseTOBoii oKpacKH, b HacTHocra npH^aHHJi 
npHpOAHbiM ajiMa3aM yHHKajibHoro <j)aHTa3HHHoro KpacHoro UBeTa, h MoaeeT 
HaiiTH npHMeHeHHe b lOBejinpHOH npOMbiniJieHHOcra. 

H3BecTeH cnoco6 nojiyHeHHfl ajiMa30B KpacHO-3KenTbix h nepHoro 
oTTeHKOB, ocHOBaHHMH Ha npHHHmie aBeTOBoro HajioaceHHfl, T.e. nojiyneHHe 
^cejTaeMoro UBeTa CMenieHHeM b o6pa3ne npupoflHoro UBeTa c «HaHeceHHtiM» 
nyTeM B03,n;eHCTBHH noTOKOM ajieiopoHOB b nHTepBan6 5-10 -5-10 cm" h 
otxchtom npH TeMnepaiype 300-1900°C b TeneHHe BpeMeHH ot 30 mhh. flo 

HeCKOJIBKHX HaCOB, KaK npH aTMOC(J)epHOM flaBJieHHH, TaK H B CBepXBBICOKOM 

BaicyyMe hjih c HMnyjibCHbiM HarpeBOM. Ilpouecc noBTOpaioT HeoflHoicpaTHo ana 
nonyneHMH Hy^cHoii UBeTHOCTH (RU 2145365 CI, 10.02.2000). 

H3BecTHO, hto mjix npH^aHHfl ajiMasy pa3JiHHHbix ottchkob KpacHoro 
u,BeTa cpe^H Bcero MHoroo6pa3H5i npHpo^Hbix ajiMa30B c no-Mombio mctoaob 
onTHHecKofi cneKTpocKonHH Bbi#eji5iK>T KpHCTamibi, cofl,ep3Kaii],He nacTb 
npHMecHoro a30Ta b BHfle H30jrapoBaHHbix aTOMOB saMemeHHH (rax Ha3biBaeMbix 

Ae4>eKTOB C). Ilo (J)H3HHeCKOH KJiaCCH(J)HKaiJ,HH ajiMa30B Ha ranbi TaKHe 

KpHCTanjibi MoryT 6biTb OTHeceHbi jih6o k THny lb, jih6o k cMeinaHHbiM ranaM 
la+Ib hjih Ib+Ia. KpHcrajiJibi, o6jia,2jaiomHe TaKHM Ha6opoM a30THbix fle4>eKTOB, 
o6jiyHaioT noTOKOM BbicoicoaHepreTHHecKHX aneiopoHOB. B npouecce o6nyHeHHa 

B03HHKa€T 6oJIbHIOe KOJIHHCCTBO HepBHHHblX paflHaUHOHHblX ^e^eKTOB: BaKaHCHH 



h HHTepcTHLjira. nocjieflyronjHfi BBicoKOTeMneparypHBiii oT^CHr b BaicyyMe 
o6ecneMHBaeT nonyneHHe ycTOHHHBBix N-V ijempoB OKpacKH, npe^cTaBJi^FoiUHX 

Co6ofi H30JTHpOBaHHBie aTOMBI a30Ta B n03HIi;HH 3aMemeHHH C BaKaHCHHMH B 

coce^HMX y3nax KpHCTajiJTHHecKofi pemeTKH. TaKHe ,o,e<l)eKTBi HMeiOT norjiomeHHe 
b KpacHOH o6jiacTH cneKTpa npH /yiHHax bojih 400 - 640 hm (Collins A.T. 
«Migration of nitrogen in electron irradiated typed lb diamond», J. Phys. C: Solid 
State Phys., 1983, 16, p.21 77-21 81). 3to norjiomeHHe o6ycjiaBJiHBaeT pa3JiHHHOH 
HHTeHCHBHOcra KpacHyio OKpacKy KpHCTajiJiOB aiiMa3a. 

CoBpeivreHHaH o6menpHHflTa>i ^)H3HHecKaH KJiaccnc|)WKaijHs auMa30B Ha 
THnBi onncaHa b 6ojn>moM KOjranecTBe HayHHoii jiHTepaTypBi (HanpHMep, Walker 
John «Optical absorption and luminescence in diamond», Reports on Progress 
Physics, 1979, v.42) h no,n;pa3Aeji5ieT ajiMa3Bi Ha neTBipe rana: 

-Ha- Manoa30THCTBie ajiMa3Bi. OcHOBHBie KJiaccH^HKaijHOHHBie npH3HaKH: 
OTcyTCTBHe norjiomeHHH b HH(J)paKpacHOH o6jiacTH cneKTpa, apKO BBipa>KeHHBiH 
Kpaft (J)yHfl,aMeHTajiBHoro nornomeHHH b yjiBTpa<|)HOJieTOBOH o6jiacTH cneKTpa 
npn 225 hm. AjiMa3Bi 3Toro rana #ocTaTOHHO pe^KH, hx co/jepaKaHHe He 
npeBBimaeT 2% ot o6meH MaccBi npHpo^HBix ajiMa30B; 

-lib- rojiyGBie nojiynpoBOflHHKOBBie anMa3Bi. Co^ep^caT eqe MeHBine a30Ta, 
hcm anMa3Bi Ha. Tojiy6aH oKpacKa h nojiynpoBOAHHKOBBie CBoiicTBa o6ycnoBJieHBi 

npHMeCBK) 6opa. <DbpMa BXOSKfleHHfl 6opa - H30JIHpOBaHHBIH aTOM B n03HE(HH 

saMemeHHH; 

-la- HaH6ojiee pacnpocTpaHeHHBift ran npHpo^HBix anMa30B (#0 98%), 
coaep^camHx #o 0,3 aTOMHBix npoueHTOB asoTa. HaH6ojiee nacro BCTpenaeMMMH 



4>opMaMH BxoiacfleHHfl npHMecHoro a30Ta aanaiOTCH ae^eicTBi A, npeacraBJiaiomHe 
co6oh TepHyKD a30THyio napy b coce^HHx y3Jiax KpHCTajiJiHHecKOH peineTKH, h 
fle(|>eKTbi Bl, npeflCTaBJiHiomHe co6oii neTbipe aTOMa a30Ta BOKpyr BaicaHCHH; 

-lb- HaH6onee pcmco (MeHee 0,2%) BCTpenaioinHecfl b iipHpoae ajiMa3ti h 

COCTaBJIHIOT 6oJII»niHHCTBO CHHTeTHHeCKHX £UIMa30B. Co^ep^ECaT H30JIHpOBaHHbie 

aTOMbi a30Ta (fle(J)eKTBi C) KaK npHMecb 3aMemeHHa b KOJiHHecTBe #0 0,05 
aTOMHtix npoueHTOB (npHMepHo 5-6 ppm). riojioca noniomeHHa, CBjreaHHaa c 
^e^eicraMH C, HanHHaeTca b bh^hmoh o6jiacTH, okojio 500 hm, h ycHJiHBaeTca b 
CTopoHy KopoTKHx flJiHH bojih, o6ycjiaBJiHBaa acejrryio OKpacKy ajjMa30B THrra lb. 

KaK cjicoyeT H3 npHBeaeHHOH KJiaccH<|>HKai];HH, anMa3, coflep^aiuira 
H30JinpoBaHHtie aTOMbi a30Ta, H3 KOTopbix nyreM o6nyHeHHa h nocjie#yiomero 
OT3KHra 4>opMHpyioTCH ycTOHHHBbie N-V ueHTpbi oKpacKH, b npnpofle 
BCTpenaeTCH KpaftHe penico - MeHee 0,2%. Ilo3TOMy CHHTafeTca, hto ajih 
nojiyneHMH KpacHbix anMa30B uejrecoo6pa3HO Hcnojib30BaTb CHHTeTHHecKHH 
anMa3, b KOTOpoM Bcer^a iipn cy TCTByiOT flecjjeicTbi C. 

H3BecTeH cnoco6 nojiyneHHa nypnypHoro ajiMa3a Ha ocHOBe 
cHHTeraHecKoro ajiMa3a. (US 4950463 A, 21.08.1990). CoraacHO flaHHoro 
cnoco6a c HHTeTHHe ckhh anMa3 rana lb c co,n;ep:>KaHHeM a30Ta b BH#e #ec[)eKTOB C 
b ^Hana30He 8 • 10 17 - 1,4- 10 19 aT/cM 3 (hjth ot 4,5 ro 80 ppm) oGjrynaiOT iiotokom 
3JieKTpOHOB b ^Hana30He 5-10 15 -2-10 ,8 cm" 2 npn 2-4 IVfoB c nocjie#yioiH,HM 
BbicoKOTeMneparypHbiM cracHroM b BaKyyMe He MeHee 10" 2 Topp npn 
TeMnepaType 800-1 100°C b TeneHHe 6ojiee 20 Hac. nojiynaiOT KpHCTanjibi 
nypnypHoro anMasa c N-V H,eHTpaMH OKpacKH, HMeiomHMH norjiomeHHe npH 



nHKe 570 hm. KaK yKa3aHO TaKHce b pa6oTe BHHca BJ. «CneKTpocKonnH 
onTHHecKH aKTHBHbix ^e^eKTOB b CHHTCTHnecKOM ajiMa3e», aBTope^epaT 
AHCcepTauHH k.<J).-m.h. ? Mhhck,1989, 21c 5 noraomeHHe N-V LjeHTpoB oicpacKH b 
CHHTCTHHecKHX anMa3ax HaSjiioAaeTca b AHana30He 400-640 hm c MaiccHMyMOM 
npn 570 hm. 

3aflaHeft H3o6peTeHHa hbjihctch co3flaHHe TaKoro cnoco6a nonyqeHHH 
ajiMa3a 4>aHTa3HHHoro KpacHoro ijBCTa, KOTOptra no3BOJiHJi 6m b 
KpHCTajuiHHecKOH pemeTKe npHpo^Horo ajiMa3a rana la nojiynarb ycTOHHHBtie N- 
V ueHTpti oicpacKH, HMeiomne norjiomeHHe b jepacHoi* o6jTacra cneKTpa npn 
AJiHHax bojih 400 — 640 hm. 

J\na 3Toro Hcnojn>3yK)T KpHCTajiJiti npHpbflHoro ajiMa3a rana la h b ero 

KpHCTaJIJIHHeCKOH peHieTKe 4>OpMHpyiOT H30JIHpOBaHHbie aTOMbl a30Ta B n03HU[HH 

3aMemeHH^-ae4>eKTi>i C, oGjiynaiOT BticoK03HepreTHHecKHM noTOKOM 3JieKTpoHOB 
h noflBepraiOT BticoicoTeMnepaTypHOMy oracHry b BaxyyMe. 

ITpH 3tom npHpoflHbiH ajTMa3 rana la cojotepECHT npnMect a30Ta b BH#e 

Ae(|)eKTOB A HJIH 5IBJI5ieTCfl BbIC0KOa3OTHCTBIM H COflep^CHT npHMecb a30Ta B BHAe 

fle(J)eKTOB A hjih Bl c KomjeHTpaimen 6ojiee 800 ppm. 

npHpo^HbiH anMa3 rana la, coflepacaujHH npnMecb a30Ta b bh#€ fle^eKTOB 
A, npe^BapHTejiBHO no^BepraioT b annapare BBicoKoro #aBjieHHJi 
BLicoKOTeMnepaTypHOMy OT^cury npH TeMneparype 6ojiee 2150°C h 
CTa6HJiH3HpyiomeM flaBJieHHH 6,0 - 7,0 Gpa (Ta k Ha3tiBaeMOH HPHT-o<5pa6oTKe), 
3aTeM o6nyHaK>T BBicoK03HepreraHecKHM noTOKOM 3JieKTpOHOB 5x1 0 15 — 5x1 0 i8 



cm" 2 , npeanoHTHTejiBHo 10 18 cm" 2 , npH 2-4 MsB h no#BepraiOT 
BBicoKOTeMnepaTypHOMy croKHry b BaKyyMe npn TeMnepaType He MeHee 1 100°C. 

npHpoflHbift BbicoKoa30THCTBiH ajiMa3 rana la, co^epH<:amHH npHMect 
a30Ta b BHfle fle^eKTOB A hjih Bl c KOHijeHTpaijHeH 6ojiee 800 ppm, 

06pa6aTBIBaK)T BE>ICOK03HepreTHHeCKHM nOTOKOM HaCTHIX, HanpHMep 3JieKTpOHOB, 

c ao3oh oGjiyneHMH 6ariee 10 cm" h no^BepraioT BBicoKOTeMnepaTypHOMy 
OT^KHry b BaKyyMe npn TeMnepaType He MeHee 1 100°C. 

HaiiiH 3KcnepHMeHTajibHbie ^aHHBie yKa3MBaK>T, hto npn HPHT - 
o6pa6oTKe npnpoflHoro ajiMa3a rana la, co#ep>Kamero npHMect a30Ta b BH^e 
fle^eKTOB A (napa a30Ta b coce,a;HHX y3Jiax KpHCTajuiHHecKOH peineTKH), npH 
TeMnepaType 6ojiee 2150°C HMeeT MecTO ^nccoiiHaixHH npHMepHO 15-20% 
,n;e^eKTOB A c o6pa30BaHHeM, Hapflfly c .npyrHMH ^e^eKTaMH, fle^eKTOB C b 
KOHU,eHTpan;HH He MeHee 10 ppm. KaK noKa3ajiH npe,o;inecTByK>mHe 
HccjieaoBaHiiH, npHBefleHHbie Bhhcom BJ. «H3MeHeHHe ijBeTa KopHHHeBtix 
npnpOAHbix anMa30B no# ^encTBHeM bmcokhx AaBJieHHH h TeMnepaTyp», 3aiiHCKH 
BcepoccHHCKoro MKHepajiornnecKoro o6mecTBa, 2002, 4, CTp.112-119, npn 
6ojiee HH3KHX TeMnepaTypax HPHT-o6pa6oTKH (MeHee 2150°C) AHccoijHaijHfl 
#e<J)eKTOB A h, cooTBeTCTBeHHO, o6pa30BaHne Ae(J)eKTOB C He npOHcxo^HT. 
^e^eKTOB C, o6pa3yiou];HxcH npH TeMnepaTypax HPHT - o6pa6oTKH Sojiee 
2150°C, snojiHe floeraTOHHO, mto6bi b xo^e nocjie^yiomero 3a HPHT-o6pa6oTKofi 
o6jiyneHHeM noTOKOM ajieKTpoHOB h BbicoKOTeMneparypHMM oTiacHroM ajiMa30B b 
BaKyyMe, o6pa30BaJiHCB ycTOHHHBBie N-V n;eHTpBi oKpacKH, HMexomne 



norjioinemie b KpacHOH oSjiaera cneKTpa npH flJiHHax bojih 400-640 hm h 
oGecneMHBaiomHe ajiMa3y pa3JiHHHBie oireHKH (|>aHTa3HHHoro KpacHoro uBeTa. 

MexaHH3M noHBJieHHa b KpHCTanjiHHecKOH penieTKe anMa3a ^e^eKTOB C 
npH oojiy hchhm npwpoAHoro BbieoKoa30THCToro ajiMa3a rana la, coAep^camero 
npHMecB a30Ta b BHAe Ae^eKTOB A (napa a30Ta b coccahhx y3Jiax 
KpHCTajiJiHHecKoii peineiKH) hjih Bl(HeTtipe aTOMa a30Ta BOKpyr BaKaHCHH) c 
KOHueHTpaitfieii 6ojiee 800 ppm, 6ojibuihmh A03aMH BBicoK03HepreTHHecKHX 
nacTHu, HanpHMep ajieicrpOHOB, CBH3aH co cMememieM aTOMOB a30Ta, bxoahiuhx b 
cocfaB Ae4>eKTOB A u Bl, b Me»cy3ejiBHoe nojio5KeHHe. B npouecce 
nocjieAyiomero 3a o6jiyqeHHeM BBicoKOTeMnepaTypHoro OT5KHra Meacy3ejiBHBie 
aTOMBi a30Ta aHHHrajiHpyioT c BaKaHCHHMH, oopa3yji H30JiHpoBaHHBie aTOMw 
a30Ta b no3HHHH 3aMemeHHJi, T.e. Ae(|>eKTBi C. TaKJKe Ha6jiK>AaJiocB norjiomeHHe 
b y3Kofi nonocKe 1346 cm" 1 , o6ycJioBJieHHoe fle^eKTaMH C. To ecTt, b 
KpucTajuiHMecKOH pemeTKe ajiMa3a, Hapjmy c MeacAoy3enBHBiMH aTOMaMH a30Ta 
noHBUHKDTCH h H30JiiipoBaHHBie aTOMBi a30Ta b no3Hii,HH 3aMemeHHa -Ae4>eKTbi C. 
KoHueHTpauHH nedeKTOB C cocraBJiJieT npH 3tom okojio 5 ppm. 3areM, 
o6pa30BaBuiHeca TaKHM o6pa30M, Ae<|>eKTBi C 3axBaTBiBaK)T BaKaHCHH, o6pa3ya 
ycTOHHHBBie N-V ueHTpw oKpacKH, HMeromHe norjiomeHHe b KpacHofi o6jiacTH 
cneKTpa npH AJiHHax bojih He 6ojiee 640 hm h o6ecneHHBaiomHe aJiMa3y 
pa3JiHHHBie OTTeHKH 4>aHTa3HHHoro KpacHoro UBeTa. 

Bee H3MeHeHHa b Ha6ope h KOHueHTpaHHH onraHecKH aKTHBHBix 
A e4)eKTOB, xaKHx Kan: A, Bl, C, N3, H3 h N-V HempBi OKpacKH, b 
KpHCTanjiHHecKOH pemeTKe ajiMa3a onpeAeJuuracB no hhtchchbhocth 



cooTBeTCTByioiUHX nojioc norjiomeHHa b HH<|>paKpacHOH, bkwhmoh h 
yjibTpa4>HOJieTOBOH o6jiacTHX cneKTpa. 

npHMepw cnoco6a nojiyneHHfl ajiMa30B 4>aHTa3HHHoro KpacHoro uBeTa c 
ycxuiiHiiiibiMJti In-V ucjtiipajvm uKpaCKW, 1101 jiuuU,aiuiu,wMjn b Ajnanaaowe &imti boJiri 
400 - 640 hm. 

ELpHMep 1. 

Hcnojib3yK>T KpucTajui npHpoflHoro ajiMa3a, Maccofi 1,84 Kapara, 
H3HaHauE.HO co^epxcamHH npHMecHMH a30T b <i>opMe ^e(|)eKTOB A c 
KOHiieHTpaijHeH 92 ppm, h fle<}>eKTOB Bl c KOHueHTpaiiHeH 258 ppm. B cneicrpax 
HH^paKpacHoro norjiomeHHfl Taicace HafxmoAajiHCt nojiocbi 1370cm" 1 h 1430 cm 
o6ycjioBJieHHBie "njieirrejiHTcaMH" h y3Kaa jihhhs 3107 cm" 1 , o6ycjioBJieHHaa 
npHMecHbiMH Bo^opoflHbiMH ae^eicraMH. B bh^hmom flHana30He cneKTpa, npH 
fljiHHax bojih MeHee 650 hm, Ha6jiiOAajica mohotohhmh pocT norjiomeHHa b 
CTopoHy KopoTKHX fljfflH bojih. Ha6jiio«ajiHCb cuaGbie chctcmm norjiomeHHH 415 
hm h 503 hm, oGycjioBJieHHbie fle^eicraMH N3 h H3. no BH#y cneKTpoB 
noraomeHHH h Ha6opy npHMecHbix #e(j)eKTOB, KpHCTanji o,HH03HaTOO 
cooTBeTCTBOBaji ajiMasaM rana la. AjiMa3 no^BepraioT HPHT-o6pa6oTice b 
annapaTe bmcokcto flaBJieHHa npH TeMnepaType 2150°C h AaBJiemiH 7 ITla b 
TeneHHe 10 MHHyT. B xoae HPHT-o6pa6oTKH KOHU,eHTpau,H.s fle^eKTOB A 
yMeHBHiHJiact ao 71 ppm, KOHueHTpaHiw fle<|ieKTOB Bl ocraJiacb Ha npe^HeM 
ypoBHe h o6pa30Banocb okojio 20 ppm ae^eKTOB C. Hhtchchbhoctb 
norjiomeHHA, cBfl3aHHoro c "mieiiTejiHTcaMH", yMeHbiHHJiacb b Tpn pa3a; 
norJiomeHHH, CBJi3aHHoro c npHMecHbiM BoaopoflOM, Gojibine He Ha6jiK>Aajiocb. B 



BHflHMOM ^Hana30He cneicrpa Ha6nioflajicH pocT norjiomeHiM npH fljiHHax bojih 
MeHee 550 hm. Kpaii nponycKaHHH HaxoAHJica npH 423 hm. B cneKTpax 
npHcyTCTBOBajiH cHCTeMbi: 503 hm - onem, cjia6oii hhtchchbhocth h 990 hm b 
GjmJKJtieii whiqjpaKpacHoii oGjiaCiu. Lfcex Kpttciajuia lioCJifc KFKT-OOpaGoiKW cxaii 
3eneHOBaTO->KejiTi»iM. ITo Ha6opy npHMecHbix ae^eKTOB kphct£Uiji yace 
onpeAen^JiCH KaK anMa3 CMemaHHoro Ia+Ib rana. 

3aTeM KpHCTann o6nyHatoT aneKTpoHaMH 3HepraeH 3,0 MaB h #030h 10 
cm" 2 . 06jiyneHHe c tskhmh napaMeTpaMH co3flaeT b KpHCTajiJiHHecKOH peineTKe 
anMa3a okojio 10 ppm BaKaHCHH, hto coBnaaaeT c flaHHbiMH nojiyHeHHbiMH Ha 
cHHTeTHHecKHX ajiMa3ax, npHBeaeHHBiM Bhhcom BJ. «H3MeHeHHe ujBeTa 

CHHTeTHHeCKHX aJIMa30B BCJie^CTBHe o6jiyHeHHfl 6bICTpbIMH 3JieKTpOHaMH H 

nocjieAyiomero oT5KHra», BecraHK TeMMOJioraH, 2002, 2(5), c. 19-33. LJbct 
KpHCTanna nocjie o6jiyneHHa 6mji Henpo3paHHbra TeMHO-3ejieHbiH. 3aTeM ajiMa3 
noMemaiOT b BaKyyMHpOBaHHyio KBapueByio aMnyny, b KOxopoM ero oTacnraiOT b 
TeneHHe 24 nacoB npH TeMnepaType 1100°C. B npouecce oTHCHra, 3a cneT 

MHrpaiJHH BaKaHCHH H HX 3aXBaTa H30JIHpOBaHHBIMH aTOMaMH a30Ta, B KpHCTaJIJie 

o6pa30BajiocB ot 1,5 flo 2,0 ppm N-V HempoB OKpacKH. norjiomeHHe N-V 
upHTpoB OKpacKH, HaGnioflaeMoe npn #JiHHax bojih MeHee 640 hm, c MaKCHMyMOM 
npH 570 hm, HanoMCHJiocB Ha ncxoAHoe (,n;o oGjiyneHHa 6bictpbimh sjieierpoHaMH h 
nocjieflyiomero OTacnra) nornomeHHe c KpaeM nponycKaHHfl npn 423 hm, hto 
o6ycjioBHJio KOHeHHbra UBeT KpHCTajiJia ajiMa3a, KOToptiH 6biji onpefleJieH KaK 
HHTeHCHBHBifi (J»aHTa3HHHbiH nypnypHO-KpacHbiH. 
IIpHMep 2. 
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Hcnojii.3yK>T KpHerajiJi npHpoflHoro aJiMa3a Maccofi 2,948 Kapara, 
coaepHcamHH #e<|>eKTbi A, c KOHHeHTpainiefi, He no3BOJiHBinHX 3airacaTb cneicrpbi 
HH(|)paKpacHoro norjiomemifl. Ot Hero oraHJiMBaioT KycoK Maccofi 0,236 KapaT, h 

H3 3TOrO KyCKa H3IOTajBJlilBaK>T ABC lUiOOKOliaptUlJicJibHBic lJjiaciMHKii iOJliMwHO^ 

0,2 h 0,3 mm. KoHnempauHJi Ae4>eKTOB A b o6eHX njiacTHHKax cocTaBHJia okojio 
800 ppm. B cneKTpax HH^paKpacHoro norjiomeHHH Ha6jnoflajiacb oflHa CHcreMa 
nojioc, c HaH6ojiee hhtchchbhoh nojiocoii 1282 cm" 1 , xapaKTepHofi aji* ajiMa30B 
rana la, coflepacaiHHX Ae<|>eKTbi A. Kpafi nornomeHHa HaxotfHJica b 
yjiBTpa^HOJieTOBOH o6jiacra cneicrpa npH 300 hm. riornomeHHe b bh^hmom 
AHana30He OTcyTCTBOBano . 06e nnacTHHKH o6jiyHaiOT noTOKOM 
BbicoK03HepreTHHHtix 3JieKTpoHOB (3,0 M3B, 10 19 cm" 2 ). B npouecce o6jiyHeHHJi 
njiacTHHKH cTajiH nojiHocTtio nepHoro Henpo3panHoro upera. ilocjie o6jiyHeHHfl 
nJiacTHHKH oTacnraioT b BaicyyMHpoBaHHOH KBapueBoii aMnyne npH TeMnepaType 
okojio 1 100°C b TeneHHe 24 nacoB. OraHr BoccTaHOBHJi npo3panHOCTb o6ohx 

nJiaCTHHOK, npHAaB HM HHTeHCHBHblH <J>aHTa3HHHBlH (J)HOJieTOBO-KpaCHI>IH HBeT. 

B cneKTpax HH(i>paKpacHoro norjiomeHHfl, homhmo cHCTeMbi nojioc, 
CBa3aHHOH c fle^ercraMH A, Ha6jiKDflajiocb norjiomeHHe b nonoce 1450 cm" 1 , 
KOTopaa cBa3bmaeTCH c npoHBJieHHeM b cneKTpax ojjHHOHHoro Me5KAoy3ejibHoro 
aTOMa a30Ta, hto onncaHO h ana KpHCTajuioB cHHTeraMecKoro ajiMa3a 
MajiorojioBeH B.T. «H3yHeHHe npHMecHoro cocTaBa h peanBHOH cipyKTypbi 
cHHTeTHHecKHX anMa30B cneKTpocKonHHecKHMH MeTOflaMH», aBTope4>epaT 
SHCcepTauHH k.4>.-m.h., KneB, HT1M AH YCCP, 1979, 21 c. TaioKe HaGjiioflajiocb 
norjiomeHHe b y3Koii nojioce 1346 cm" 1 , oSyonoBJieHHoe ae^eKTaMH C. To ecrb, b 



KpHCTauJiHHecKOH penieTKe ajiMa3a } Hapjmy c Me3Kfloy3ejibHbiMH aTOMaMH a30Ta 
nbaBHJiHCb h H30JiHpoBaHHbie aTOMbi a30Ta b no3HUHH 3aMemeHHa (fle4>eKTbi C). 
KoHueHTpan,H5i £e<|>eKTOB C cocTaBHJia npH stom okojio 5 ppm h b bh^hmom 

CBH^eTejibCTByiomaH 06 o6pa30BaHHH N-V ueHrpoB OKpacKH. 

1 

Ilocjie oKpaniHBaHHa oSohx miacTHHOK b KpacHbifi n,BeT, aHajioraHHbie 
TexHOJioranecKHe npou,e,nypbi 6buin c^eJiaHbi h c ocTaBUiHMca 6onbiiiHM KycKOM 
ajiMa3a Maccofi 2,712 Kapara. Oh TaKHce H3MeHHn cboh uiieT c nepBOHanaJibHO 

npO3paHHOr0 Ha HHTeHCHBHblfi 4>aHTa3HHHbIH ^)HOJieTOBO-KpaCHbIH. 

TaKHM o6pa30M, npeflJiaraeMbiii cnoco6 McmceT HafiTH npHMeHeHHe ajih 
nojiyneHHJi ajiMa30B <J>aHTa3HHHoro KpacHoro HBera, npHro^Htix ajih 
H3roTOBJieHHa 6pHJiJiHaHTOB. rio #aHHOMy cnoco6y mo:>kho o6pa6aTWBaTb 
(o6jiaropa>KHBaTb) Bee npHpo^Hbie ajiMa3H rana la, He coflepHcaujHe b hcxo^hom 
coctohhhh npHMecb a30Ta b 4>opMe #e4>eKTOB C, ho HMeiomHe b Jiio6bix 
KOHneHTpaHHax npHMect. a30Ta b BHAe fle^eKTOB A h/hjih B 1 . 
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OOPMYJIA H30BPETEHHH 

1. Cnoco6 nojiyneHHa ajiMa30B <i>aHTa3HHHoro KpacHoro ijBeTa c 
ycTOHHHBBiMH N-V ijeHTpaMH oKpacKH, norjiomaiomHMH b ^Hana30He &jihh bojih 
400 - 640 hm, nyreM o6iiyHeHH5i hotokom 3JieKTpcii02 11 ELicciccTCMnepaTypiicrc 
OTKHra b BaicyyMe, oTJiHHaiomHHCH TeM ? hto HcnojiKsyiOT npHpoflHbin anMa3 
rana la h b ero KpHCTajuiHHecKOH pemeTKe <J)opMHpyK>T H30JiHpoBaHHbie aTOMbi 
a30Ta b no3nu;HH 3aMemeHHH — #e(|>eKTbi C. 

2. Cnoco6 no n.l, OTJiHHaiomngcH TeM, hto npHpoflHbiH ajiMa3 rana la 
coflepacHT fle4>eKTbi A. 

3. Cnoco6 no n.l, otjihh aiomnficH tcm, hto npnpoflHbin ajuvia3 rana la 
ABJMeTCH BbicoKoa3oracTbiM h coflepacirr 6ojiee 800 ppm npHMecen a30Ta b B*m;e 
flec^eKTOB A hjth B 1 . 

4. Cnoco6 no n.n.l hjih 2, OTjranaiomHHCH TeM, hto nepe# o6jiyHCHHCM 
npHpo^HbiH anMa3 oT^curaiOT b annapaTe BbicoKoro AaBJieHHfl npii TeivmepaType 
6ojiee 2150°C npH CTa6HJiH3HpyK>m,eM #aBJieHHH 6,0 - 7,0 Gpa. 

5. CnocoS no n.n.l hjih 3, OTJinnaiomnncH TeM 3 hto #jih o6jiyneHHH 

HCn0JIb3yK)T BbICOK03HepreTHHeCKHH nOTOK SJieKTpOHOB C A030H 06jiyHeHH5I 

Gojiee 10 19 cm~ 2 . 



PE<DEPAT 

Cnoco6 nojiyneHHa ajiMa30B 4>aHTa3HHHoro KpacHoro u,BeTa .zuui 
SpHJiJinaHTOB c ycTOHHHBtiMH N-V uenrpaMH OKpacKH, nornoinaioiuHMH B 
AManaaoHe ajimh bojih 400-640 hm. Cnocoo saKJuonaeTca b tom, hto HcnojiB3yK>T 
npHpo^HBiH anMa3 rana la, coAep5KamHH ^e^eKTbi A, hjih npHpc-flHtiH 
BLicoKoa30THCTBiH ajiMa3 rana la, coAepacamHH 6ojiee 800 ppm npHMeceH a30Ta 
b BHAe fle^eKTOB A hjih Bl, b KpHCTanjiHHecKOH penieTKe KOTOporo ^opMHpyiOT 

H30JIHpOBaHHfcie aTOMBI a30Ta B n03HUHH 3aMemeHHfl - fle^eKTbl C. IIpHpOAHBIH 

ajiMa3 rana la, coflepacaiHHH ^e^eKTBi A, o-racnraiOT b annapaTe BBicoKoro 
flaBJieHHa npn TeMnepaType 6ojiee 2150°C npn cTa6HJiH3HpyK>meM flaBJieHHH 6,0- 
7,0 Gpa, 3aTeM o6jiyHaK>T noTOKOM ajieirrpoHOB 5x10 -5x10 cm" , 
npeflnoHTHTejibHO 10* 8 cm" 2 , npn 2-4 MaB h nc-ABepraiOT BBicoKOTeMnepaTypHOMy 
cnracHry b BaicyyMe npn TeMnepaType He MeHee 1100°C. TIpHpoflHBiH 
BbicoKoa30THCTbra ajiMa3 rana la, coAepacamHH 6ojiee 800 ppm npHMecefi a30Ta 
b BH^e Ae<J)eKTOB A hjih Bl, o6jiyHaic>T BticoKCOHepreTHHecKHM noTOKOM 
9JieKTpoHOB c A030H oSnyHeHHH 6ojiee 10 19 cm" 2 h noflBepTaic-T 
BbicoKOTeMneparypHOMy OT^cnry npn TeMnepaType He MeHee 1 100°C b BaKyyMe. 



